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A. Highlights 


Uncomplicated angina pectoris doubles the risk of death 
in 5 years. (Table III-1 ) 


A recognized myocardial infarction increases the risk of 
death more than fivefold over 5 years. (Table III-8) 


A recognized myocardial infarction carries a worse 
prognosis for women than for men. (Table III-8) 


A second documented myocardial infarction occurs in 
13 percent of the men and 40 percent of the women 
in 5 years. (Table III-10) 


Recognized and unrecognized myocardial infarctions carry 
Similar relative survival rates for mene (Table ITI-8, 
Table [II-12) 


A man 32 years old has a 13 percent chance of developing 
cardiovascular disease in the next twenty years, a 52 
year old man has a 46 percent chance, (Table IV-10 ) 


The more severe prognosis following an MI in women is due 
to the higher early mortality. Subsequent mortality 
trends are similar for men and women. (Figure V-8) 


Evidence of heart enlargement more than triples the risk 
of death in angina patients. (Table VI-2b) 


A large drop in blood pressure after a myocardial 
infarction indicates a greater risk of death. (Table VI-8b) 
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Be. Introduction 

It is well known that the clinical manifestations of 
coronary heart disease (CHD) carry with them high 
Subsequent mortality and morbidity. This Monograph 
describes the incidence of cardiovascular disease and 
death following CHD as found in the Framingham Heart 
Study. Using life tables, the mortality and morbidity 
following CHD is presented. The prognosis of individuals 
with CHD is compared to individuals free of CHD. 
Finally, there is a detailed analysis of the relation of 
characteristics measured at the Framingham examination to 
survival following CHD. 

The Framingham Study began in 1948 with a cohort of 
2336 men and 2873 women who were age 30 to 62 years at 
their first cardiovascular examination. These 
individuals were recalled and examined every two years 
thereafter. This Monograph analyzes experience for the 
first 20 years of follow-up. 

The routine cardiovascular examination consisted of 
a medical history, physical examination, blood 
chemistries, body measurements, vital capacity, chest 
X-ray, and a 12-lead electrocardiogram. Mortality and 
cardiovascular morbidity were documented in detail from 


the routine biennial examination, hospital records, death 


certificates, physician records and next-of-kin. The 
criteria for cardiovascular events are presented below. 
The loss to mortality follow-up was extremely low with 
less than two percent completely unaccounted for. 

In the twenty years following the first examination, 
approximately 21 percent of the men and 11 percent of the 
women developed their first manifestation of CHD. 
Analysis focuses on the prognosis of this subset of the 
Framingham cohort with CHD. These data on prognosis 
suffer from the disadvantage of small numbers. However, 
they have the unique advantages of being from a 
representative population and in having individual 
characteristics measured in a uniform manner both before 
and (if they survived) after the onset of disease, and in 
having all other cardiovascular disease endpoints 
systematically documented during all subsequent 


follow-up. 


The criteria for defining the specific 
manifestations of coronary heart diseases used in this 
Monograph - angina pectoris (AP), myocardial infarction 
(MI), or sudden death - are described in detail below. 

In reviewing these criteria it is critical to note the 
exact time at which an individual is considered to be at 
risk for subsequent mortality or morbidity, and the exact 
time at which subsequent morbidity is considered to have 
occurred. Myocardial infarction, for example, can 
ordinarily be dated fairly precisely. On the other hand 
angina pectoris is discovered by a medical history during 
the biennial Framingham examination, thus requiring an 
individual to survive and come to the examination before 
he can be at risk of death or disease following angina 
pectoris. The number of individuals with these 
manifestations of CHD and at risk of subsequent endpoints 
are shown in Table I. 

Angina_pectoris 

Brief recurrent chest discomfort of up to 15 minutes 
duration, precipitated by exertion or emotion and 
relieved by rest or by nitroglycerine, was regarded as 
angina pectoris (AP) if two physicians interviewing the 
subject agreed that this condition was definitely 


present, This diagnosis was based on evaluation of the 


sub jective manifestation; abnormality of the 
electrocardiographic tracing was not taken into account. 
An individual with AP who showed no other manifestation 
of CHD in that same interval or previous interval was 
called angina pectoris uncomplicated. 

An individual with uncomplicated angina pectoris was 
considered at risk of subsequent death or disease on the 
date of the Framingham examination which diagnosed the 
angina by a history. 

Recent or acute myocardial infarction (MI) was 
designated when there were serial changes in the 
electrocardiograms indicating ST segment elevation in the 
electrocardiographic tracing (ECG) associated with 
terminal inversion of T waves and the loss of initial QRS 
potentials (that is, development of “pathologic” Q waves 
of 0.04 second duration or greater), followed by serial 
changes indicating reversion towards normal. An old or 
remote myocardial infarction was considered to be present 
when the electrocardiogram showed a stable pattern 
including a pathologic Q wave of 0.04 second or greater 
or loss of initial ORS potential (R wave) in those leads 
in which this would not be expected to occur. Also, an 
interim MI was indicated (with or without symptoms) when 


changes from a previous tracing showed development of 


loss of R-wave potential or appearance of pathologic Q 
waves not otherwise explained. More weight was given to 
this finding if a T-wave abnormality was also associated. 

Beginning in 1956, a hospital report for a subject 
showing a rise in the serum glutamic oxalacetic 
transaminase (SGOT) to a level of at least 60 units along 
with a history of prolonged ischemic chest pain was 
accepted as evidence of myocardial infarction. 
Subsequently, in 1962, pathologic elevation of another 
enzyme was included: lactic dehydrogenase (LDH) greater 
than 500 units. At a later date, with a change in 
Laboratory techniques, SGOT was abnormal at 50 and LDH 
at 200. 

An autopsy report showing an acute, new, or recent 
infarction of the myocardium was accepted as evidence of 
myocardial infarction. Because it is not possible to 
date an old infarction found on autopsy such evidence was 
not used in the clinical diagnosis. 

The MI was considered recognized if the onset of 
clinical symptoms brought the individual to the attention 
of a physician where the condition was then diagnosed. 

An individual with MI recognized was considered at 
risk of subsequent death or disease on the date diagnosed 
by hospital or physician. 


The MI was considered unrecognized if there were no 


clinical symptoms precipitating an examination by a 
physician thus leaving the diagnosis to be made on the 
basis of the repeat Framingham examination. 

An individual with myocardial infarction 
or disease on the Framingham examination at which it was 
diagnosed. 

Sudden _death 

If a subject, apparently well, was observed to have 
died within a few minutes (operationally documented as 
under one hour) from onset of symptoms and if the cause 
of death could not reasonably be attributed to some 
potentially Lethal disease other than coronary heart 
disease, this was called sudden death and was attributed 
to coronary heart disease. 

Sudden death is included in some of the analyses as 
an MI with immediate mortality. This corresponds to the 
usage of some other investigators and has the advantage 
of giving proper emphasis to the lethality of coronary 
heart disease. Life tables are presented for death 
following a documented MI (which does not include sudden 
death as an initial manifestation) and for MI including 
sudden death (the sudden death is considered an MI with 


immediate mortality). 


D,__Definition_of endpoint_events following CHD 

The lifetable analysis describes the incidence of 
death and a variety of cardiovascular diseases following 
CHD. The number of individuals with these endpoints 
following CHD are presented in Table I. 

The criteria for the specific endpoint events are 
described below: 

The fact of death was supported by a death 
certificate. Additional information was obtained from 
records supplied by hospital, attending physician, 
pathologist, coroner, or family. A panel of staff 
physicians reviewed all evidence to arrive at the cause 
of death. 

Sudden_death 

The endpoint definition is the same as previously 
defined. 
Cardiovascular death 

The underlying cause of death was any disease of the 
heart or blood vessels. 


Myocardial infarction 


As an endpoint, MI includes both recognized and 


unrecognized myocardial infarction. 


See previous definition. 


Because an interest is often expressed in the 
incidence of “coronary attacks”, this category is 
established to represent the occurrence of myocardial 
infarction, coronary insufficiency, or death from 
coronary heart disease. 

Coronary _insufficiency 

The coronary insufficiency syndrome was designated 
when a history of prolonged ischemic chest pain was 
accompanied by transient ischemic S-T segment and T-wave 
abnormality in the electrocardiographic tracing but not 
accompanied by development of Q-wave abnormality or by 
serum enzyme changes characteristic of muscle necrosis. 
Cerebrovascular accident 

The diagnosis of overt vascular disease of the brain 
was based on the occurrence of stroke. Minimal criteria 
for nonhemorrhagic stroke consisted of sudden onset of a 
focal neurologic deficit (such as hemiparesis, 
aphasia, homonymous hemianopia)$ for stroke due to 
intracranial hemorrhage, a change in the state of 
consciousness, headache, and signs of meningeal 
irritation in association with bloody spinal fluid under 
increased pressure whether with or without other 


Localizing neurological deficits. A diagnosis of embolus 


to the brain was made if a source embolus (that is, 


atrial fibrillation, rheumatic heart disease with mitral 
stenosis, recent myocardial infarction, bacterial 
endocarditis) was present, the clinical course consistent 
(that is, rapid onset and clearing, slightly bloody 
spinal fluid, a more localized deficit), or the 
occurrence of associated peripheral emboli elsewhere 
noted. A consultant neurologist and the clinical staff 
of the study reviewed hospital and clinic protocols, 
Starting with Examination eight they have examined 


patients in the hospital with stroke. 


A definite diagnosis of congestive heart failure 
required a minimum of two major or one major and two 
minor criteria, the criteria existing concurrently. The 
existence of other conditions was considered in 


evaluating the findings. 


1. Paroxysmal nocturnal dyspnea. 

2. Distended neck veins (in other than the 
supine position). 

3. Rales 

4. Increasing heart size by X-ray. 

3) Acute pulmonary edema described in 
hospital record. 

6. Ventricular S(3) gallop. 

Wo Increased venous pressure (greater than 
16 cm #,0 above right atrium). 

8. Circulation time (greater than 24 seconds, 
arm to tongue). 


os Hepato jugular reflux. 
10. Pulmonary edema, visceral congestion, and 
cardiomegaly shown on autopsy. 

vs Bilateral ankle edema. 

26 Night cough. 

Sie Dyspnea on ordinary exertion. 

4. Hepatomegaly. 

Sie Pleural effusion. 

6 Decrease in vital capacity by one-third from 

maximum recorded, 

Gs Tachycardia (120 beats per minute or more). 
Arbitrary major or minor criterion: 

Weight loss (ten pounds or more in five days) 
while on therapy for congestive heart failure. 


E,. Dating occurrence of disease 


The rules for dating the occurrence of baseline 


disease were as follows: 


Angina pectoris: 


Recognized myocardial 
infarction: 


Unrecognized 
myocardial infarction: 


date at which a positive 
history was taken during 
a Framingham examination. 


date at which the infarc- 
tion occurred, usually a 
physician or hospital visit. 


date at which electrocard- 
iographic evidence docu- 
mented the previous, 
unrecognized occurrence of 
an MI. 


The rules for dating the occurrence of endpoint 


events were as follows: 


Angina pectoris: 


date of the midpoint be- 
tween the Last Framingham 
examination without AP 

and the first Framingham 
with AP. {If the AP was 
known to occur with another 
CHD event, it was given the 
same date, if it was known 
to occur prior to another 
CHD event it was dated 3 
months earlier, and if it 
was known to occur later, it 
was dated 3 months later. 


Recognized myocardial 
infarctions 


Unrecognized 
myocardial infarction: 


Coronary insufficiency: 


Cerebrovascular 
accidents: 


Congestive heart 
failures: 


Deaths: 


date at which the infarction 
occurred, usually a physician 
or hospital visit. 


date of the midpoint between 
the two electrocardiograms 
which documented the unrecog- 
nized infarction. 


date at which the insuffi- 
ciency syndrome occurred, a 
physician or hospital visit. 


date at which the stroke 
occurred, usually a physician 
or hospital visit. 


date at which the heart fail- 
ure victim was hospitalized, 
or date of the Framingham 
examination which elicited 
history of symptoms if not 
hospitalized. 


date of death 


F. Life table_ methodology 

An individual enters the population at risk at the 
moment he is first defined to have the specific CHD event 
(angina pectoris uncomplicated, myocardial infarction 
recognized or unrecognized ). These events could have 
occurred any time between October, 1950 and October, 
1970. Examination one and Examination eleven events are 
not included. The individual is then followed to 
Examination eleven (which ended in 1971) or to death, 
whichever comes first. 

It is then determined for fixed time intervals (I) 
whether an individual was alive at the beginning of that 
interval (L), whether he died in that interval (D), or 
whether he was withdrawn in that interval because of 
termination of follow-up (W), i.-e., to Examination 
eleven. There are no losses to follow-up in these 
tables. Since less than two percent of the Framingham 
cohort have been lost, it is assumed that death and 
disease information can be determined for all 
participants. 

Life tables are presented in yearly intervals except 
for myocardial infarction which shows a 30 day interval 
immediately following the MI. It is possible to 


calculate yearly intervals since all disease 


manifestations and deaths are precisely dated. 
Age-specific counts of events are presented by yearly 
intervals up to 15 years (Table II). The reader is 
cautioned that in many of these age-sex groups there is 
Little information available on new events for the longer 
intervals of follow-up. 

In addition to the usual statistics in life tables 
(eege interval and cumulative survival rates and their 
standard errors), relative survival and mortality ratios 
and their standard errors have also been calculated. 
These ratios show the ratio of the cumulative survival 
(or morbidity ) rate of those with the specific disease to 
the cumulative survival (or morbidity) rate of those free 
of the disease. Thus, this ratio provides some measure 
of survival relative to a standard population. In this 
Monograph, the standard population is the Framingham 
Study cohort which is free of the particular disease in 
question. 

Specifically, the life table for prognosis following 
angina pectoris uncomplicated (APU) requires a standard 
Lifetable for the Framingham population free of APU; the 
Life table for prognosis following any of the MI 


categories requires a standard life table for the 


Framingham population free of all MI. 

Life tables for the standard population are 
calculated in sex-specific and in five-year age groups. 
Life tables are calculated with the initial interval 
beginning in March and October of each year between 1950 
and 1970. Thus there are 40 different life tables for 
each age-, sex=- and disease-group and these life tables 
describe death (or disease) experience beginning at 40 
different time points between 1950 and 1970. This is to 
insure that the life tables of the standard population 
would reflect any temporal changes in mortality or 
morbidity. 

An age-matched reference life table of the 
population free of AP or MI is then constructed by 
summarizing the standard life tables. This is done by 
selecting the cumulative survival rate from the 
age-sex-time specific standard life table which matches 
the age, sex, and time-of-onset of CHD for the cohort 
with the specific manifestations of CHD. These specific 
cumulative survivals are then averaged to make the 
reference Life table which is thus matched for age-sex 
and time of onset of the initial CHD episode. A relative 


rate is calculated by dividing the observed cumulative 


survival rate in the CHD population by the reference 


cumulative survival rate in those free of disease. The 
relative rates for all age groups combined is then a rate 
which has been adjusted for age. 

Life tables with observed and relative rates are 
presented in Table III. These tables are not always 
carried out for the full fifteen years. Using an ad hoc 
prodecure, the display of follow-up was terminated when 
the expected number of events (D) in an interval was less 
than one, The expected number was determined by 
averaging the five previous interval probabilities of the 
disease (Q) and multiplying this probability by the 
number at risk within the interval. Life tables are 
presented only if there was at least five years of 
experience with sufficient number of incidence cases. 

The following are the definitions for each column of 
the Life tables: 

(1)_Interval_length 

This column gives the interval of follow-up 
following the CHD event. The first number indicates the 
time following CHD at which the individual is known to be 
alive (or free of disease endpoint). The second number 
is the time through which he is under observation. The 


interval is the exact time between the completion of the 


two times shown. The interval 1-2 years means the person 
was alive (or free of endpoint disease) at the first year 
and was observed through the second year. This is the 
interval between the completion of the first year and the 
completion of the second year following the particular 
CHD event. The interval is always one year except for 
the subdivision of 30 days in the first year following MI. 
(L,) Number alive (or number free of endpoint disease ) 
This column designates the number of individuals 
alive at the start of interval i following onset of the 
specific manifestation of CHD. If the endpoint is a 
disease (i.e., congestive heart failure) instead of 
mortality then the individual is required to be free of 
the endpoint disease (CHF) as well as being alive at the 
start of interval i. 
Co Number of deaths (or number with endpoint disease) 
When the endpoint is death this column shows the 
number of deaths in the interval i. In those tables 
where the endpoint is another disease, this column shows 


the number of disease events first occurring in the 


interval i. 


CW, ) Number of withdrawals 

This column shows the number of withdrawals (for 
reasons other than the endpoint event) that occurred in 
the interval i. A withdrawal occurs when the observation 
on an individual terminates because follow-up does not go 
beyond Examination eleven. When the endpoint is a 
disease category other than death, then withdrawals also 
include those who died in that interval. The interval 
during which the individual is withdrawn depends upon the 
Length of time between the onset of the specific CHD 
event and Examination eleven or death. For example, if 
an MI was diagnosed in June 1960, and the termination of 
follow-up , (i.e., Examination eleven) was December 1970, 
then he would be withdrawn in the interval 10-11. 
(L}) Adjusted number at risk 

This column shows the effective number exposed to 
the risk of dying or of having another disease event. It 
is calculated by the equation ine L,-W,/2-. This formula 


assumes that the subjects who were withdrawn were 


observed on the average for one-half the interval since 


withdrawals are assumed to be equally distributed through 
the interval. This formula often includes an adjustment 
for individuals lost to follow-up. Such an adjustment is 
not made in these tables since few persons in the cohort 


have been lost to follow-up. 


This column shows the probability of death (or of 
the specific endpoint disease) in the interval i. It is 
obtained by dividing the number of events in the interval 
by the effective number at risk. 


Q; = D/L » for any interval i. 


(SE(Q,)) Standard error of Q 
This column gives the standard error of Q; and is 
calculated according to the normal approximation. 
# ,1/2 
SE(Q,) = (P,Q,/L7)1/2 , where P, = 1-Q,, for 


any interval i. 


(CP, ) Cumulative probability of survival (or probability 


This column shows the cumulative probability of 
surviving the specific diagnosis of CHD through the 


interval i. For the other disease endpoints, it shows 


the cumulative probability of remaining free of the 
specific endpoint from the moment of CHD onset through 
the interval i. It is obtained by multiplying the 
successive proportions surviving each interval 


(CP; = 1-Q,; )- 


k 
CP, =n Pi» cumulative probability from interval 1 


through interval k. 
CSE(CP,; )) Standard error of CP 


This column shows the standard error of CP 


calculated according to Greenwood’s approximation (1 ). 


k 
SECCR. = (CP. Ce Q,/E GPa ln es standard error for 
i=1 


cumulative probability from interval 1 to interval k. 


(CSR, ) Cumulative survival ratio (or ratio of cumulative 


mm i a i es we ws we i ws ew we i ws ee ew 


probability _of remaining free _ of endpoint disease 


As explained above, the cumulative probability of 
remaining free of endpoint disease (or death) is compared 
to a reference cumulative probability based on the 
Framingham population free of the specific CHD event and 
matched for age, sex, and onset of follow-up. 


This ratio (CSR) is calculated dividing the CP of 


the CHD population by the CP of the reference population 
(denoted by cP”) and multiplying by 100 to be expressed 
as a percent. 


by 


CSR, = 100 x cP ,/CP; for all intervals i, and 


where CPi is from the matched reference population. 
The reference probability opr is calculated in the 
following way: 
1 
ue 
CP; 


Ni 


survival rate from the CP column for the i 

from the standard life table matched to the j 

N, is the total number of individuals in the i*® 

interval in the cohort with the specific manifestation 

of CHD. 

Sl BS lp Sabet ooo le oye AC EI aici 
This column shows the standard error of the CSR and 

is calculated using Greenwood’s approximation and assumes 

that the reference probabilities from the standard 

population are constant. This assumption is not strictly 


true and thus leads to an underestimate of the true 


standard error. 


ke 
(e  -zi-)!/2 


= a. 
i=1 L,P; 


SECCSR,) = CSR, 


Life _tables_for the total Framingham cohort 

Life tables for events occurring in the general 
Framingham cohort are found in Table IV. An individual 
enters the Life table in his age group at Examination one 
if he is free of the endpoint disease specified. He is 
then followed until he develops the disease or is 
withdrawn from follow-up, approximately 20 years. These 
tables describe the occurrences of disease as it occurs 


in the total Framingham cohort, and not only those with 


AP or MI. 


Graphs of the incidence of death and disease 
following AP and MI are found in Figure V. These show 
the cumulative probability of disease for all ages taken 
from Table [II. They also show the incidence of disease 
in the age-matched Framingham population which is free of 
AP or MI. This matched curve is from the life tables for 
the reference population which is used to calculate the 
relative morbidity and mortality ratios. They are not 
the same as the life tables for the total cohort in 
Table IV since those in Table IV are not necessarily free 


of AP or MI. 


The Framingham Study not only enables a description 
of survival following coronary heart disease, but it also 
enables an analysis of factors related to prognosis. 
Every two years, these subjects had a detailed 
cardiovascular examination under standard conditions. 
These measurements of blood chemistries, medical 
histories, ECG, etc., are available both before and after 
the MI or AP had taken place. For a few individuals this 
is not strictly true since they may have missed an 
examination and also those with immediate mortality would 
not have survived to take an examination following the CHD 
event. 

Seventeen characteristics have been analyzed in 
relation to survival following MI and AP. These 
characteristics are listed in Table VI, and are described 
in Section 30 of the Framingham Monograph Series. 
Analysis has been presented which attempts to answer 
three questions: 

le Are there any characteristics which 
have heen measured prior to the CHD 
event which are related to 
survival following the CHD event? 
2e In those subjects who survived the 


initial CHD event and returned for an 


examination are there any 


related to subsequent survival? 

3. Recognizing that an individual’s 
characteristics may change during or 
following a CHD event, is the 
related to subsequent survival? 

To answer the first question all individuals with an 
MI and AP and with known values of the 17 characteristics 
on the Framingham examination prior to the onset of the 
MI or AP were considered in the population at risk. For 
the population with MI, the follow-up period was analyzed 
in three segments since the factors affecting mortality 
im one period could be different from another period. 
Thus, analysis was done for factors associated with 
survival to the end of the 30th day following the MI, 
factors associated with survival from the end of the 30th 
day to the end of the 5£h year following the MI and from 
the beginning of the 6th year to the end of the 10th year 
following the MI. 

To answer the second question, the population at 
risk was defined as those individuals with an MI or AP 


who survived the CHD episode at least long enough to come 


into the next Framingham examination. This examination 
would be an average of one year from the CHD episode. 

The characteristics measured on this examination are then 
analyzed in relation to survival in the next five years 
following the examination. 

To answer question three, the population at risk is 
defined as in question two with the additional 
requirement that they had characteristics measured on the 
examination prior to the CHD event. The difference in the 
characteristics is then analyzed in relation to the 
survival in the next five years following the examination 
after the CHD event. 

Two analytical methods were used to answer the above 
questions. Since age was almost always associated with 
survival, these techniques adjusted for age when 
appropriate. 

The first analytic technique is an application of 
the logistic model which states that the conditional 
probability of dying (in a fixed period of time) is 
P = 1/1texp-(a@ * =B,x; ) where x, are the 
characteristics measured on an individual and q@ and 8; 
are coefficients estimated by the method of Walker and 


Duncan (2). This model does not take the time of death 


into account except by requiring the death to occur ina 
specified interval. If the time interval is death in 
five years following an MI then the death one day after 
MI is treated the same as a death five years after the 
MI. The parameters in the model are estimated and the 
Likelihood ratio statistics are presented as an 
indication of the statistical significance of a variable 
associated with death. The analysis is performed with 
one independent variable (age) and with two independent 
variables (age and the specific characteristic). 

The second method is an application of the 
Mantel-Haenszel method of combining contingency tables 
and is outlined by Hankey and Myers (3). In this method, 
a contingency table is constructed at each time interval 
of the study. For categories of the independent 
variable, say systolic blood pressure, the population is 
divided into those who died and those who survived. Thus 
for n intervals of follow-up there would be n contingency 
tables from which a summary chi-square can be calculated, 
comparing survival within age-specific strata for 
different categories of the independent variable. These 


tables are aggregated over the age strata and an 


age-adjusted chi-square for regression of survival on the 
level of the independent variable can be calculated. The 
chi-square for regression (1 def.) is presented in this 
monograph as an indicator of the statistical significance 
of the independent variable. While this method takes 
advantage of the varying intervals to survival it has the 
disadvantage of using an arbitrary categorization of the 
independent variable. 

The tables in Table VI, show the chi-square 
statistics for regression from the Mantel-Haenszel 
procedure, and the chi-square likelihood ratio statistics 
from the Walker-Duncan method. Each chi-square has one 
degree of freedom with a critical value of 3.84 at the 
e905 significance level. The direction of the association 
is presented by a * or - sign in parentheses. These two 
analytical methods sometimes give different results in 
both the significance levels and the direction of the 
association. This is expected because they are 
different analytical techniques and because the 
constraints of the methods require them to use different 
subsets of the data. The Walker—Duncan method uses a 
smaller population at risk than does the Mantel-Haenszel. 


An individual must be a risk for the full length of 


follow-up for the Walker-Duncan, but those with Shorter 
follow-up are used in the Mantel-Haenszel and are 
withdrawn from the contingency tables when their 
follow-up is terminated, 

Since these chi-Square statistics give no indication 
of the magnitude of the association, the observed and 
expected number of deaths by categories of the 
independent variable are shown in the b tables in Part 
VI. The expected number of events (age-adjusted) are 
calculated using the life table application of the 
Mantel-Haenszel method under the null hypothesis of no 
association between mortality and the independent 
variable. 

The relation between mortality and a specified 
factor in the AP or MI population may be compared with 
that found in persons free of coronary heart disease 
(Tables VI-10 to VI-13). These tables present the 
coefficients from the logistic model (age and factor as 
independent variables) for the three populations: those 
with AP uncomplicated, those with MI recognized, and 
those free of any CHD. The coefficients are standardized 


(coefficient times standard deviation of independent 


variable) to put them on a comparable scale. The 


standard errors are also shown. 


Acknowledgement is made to Patricia McNamara, 
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Number of Persons Developing Specified Diseases 


and Number of Subsequent Endpoint Events 
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Part II 


Number of Persons Developing Angina Pectoris and 
Myocardial Infarction and Number of Subsequent 
Endpoint Events by Age and Interval of Occurrence 


If-1 Death 

Lf-2 Sudden Death 

Il-3 Cardiovascular Death 
TrT-4 Coronary Attack 

Ir-5 Myocardial Infarction 
IIl-6 Congestive Heart Failure 
II -7 Cerebrovascular Accident 


Endpoint events following Recognized Myocardial Infarction: 
Irt-8 Death 
Ir-9 Angina Pectoris 
If-10 Second Myocardial Infarction 
Ir-11 Congestive Heart Failure 
I1-12 Cerebrovascular Accident 


_— Sw SS SS 


If-13 Death 

Ifl-14 Second Myocardial Infarction 
Tl@-15 Congestive Heart Failure 
Ifl-16 Cerebrovascular Accident 


I1-17 Death 
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Part IV 


Life Tables for Specified Endpoints in the Total Framingham 
Population Beginning at Examination 1 


Table_No. i oe Endpoipt. 22-2 
Iv-1 Death 
Iv-2 Sudden Death 
IvV-3 Cardiovascular Death 
IV-4 Coronary Heart Disease 
IvV-5 Coronary Attack 
IvV-6 Angina Pectoris 
IvV-7 Myocardial Infarction 
{Iv-8 Congestive Heart Failure 
[vV-9 Cerebrovascular Disease 
IvV-10 Cardiovascular Disease 


The total Framingham population in these tables consists of 
all members of the Framingham cohort, excluding those with 


the disease pre-existing at the initial examinination. 
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Graphs of the Cumulative Probability of Having Specified 
Endpoint Events in those with Myocardial Infarction and 
Angina Pectoris and in those Free of Myocardial 

Infarction and Angina Pectoris 
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Graphs are not presented for yearly intervals where there were 


too few cases. See text for description. 
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Part VI 


Survival Following Myocardial Infarction and Angina 
Pectoris with Reference to Measured Characteristics 


VI-la,b 
viI-2a,b 
VIi-3a,b 
VI-4a,b 


VI-6a,b 


vI-7a,b 


Vi-8a,b 


VI-9a,b 


Persons _with Angina Pectoris Uncomplicated 


Pre-measured characteristics and S-year 
mortality 


Post-measured characteristics and 5-year 
mortality 


Change in characteristics and 5-year 
mortality 


Pre-measured characteristics and 5-10 year 
mortality 


Pre-measured characteristics and 30-day 
mortality 


Pre-measured characteristics and 30-day to 
5-year mortality 


Post—-measured characteristics and S-year 
mortality 


Change in characteristics and S-year 
mortality 


Pre-measured characteristics and 5-10 year 
mortality 


a9 
rahe 
vey 
ue 


sh 
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Part VI, continued 


Comparison of risk factor coefficients in those with 
angina pectoris uncomplicated, myocardial infarction 
recognized, and in those free of coronary heart disease. 


vi-10 


VI-11 


VI-12 


VI-13 


Pre-measured characteristics and S-year 
mortality 


Post—measured characteristics and S-year 
mortality 


Change in characteristics and 5 year 
mortality. 


Pre-measured characteristics and 5-10 year 
mortality 


a tables: For each factor and method of analysis the 


chi-square statistics for regression are 
displayed, a sign (* or —-) indicates the 
direction of the relationship, and the 
number of deaths from the population at 
risk are shown. 


b tables: For those factors which are significantly 


associated with mortality in table a, the 
observed and expected number of deaths in 
the categories of the factor are displayed, 
along with the ratio observed to expected. 
The expected number of deaths are computed 
based on the null hypothesis of no 
association between mortality and the 
factor under consideration. 


= 22 
ViI-1la 


Pre-measured Characteristics and 5-Year Mortality 
Following Angina Pectoris Uncomplicated 
Men Only; Chi-square Statistics, One Degree of Freedom 


Mantel-Haenszel 


Walker-Duncan 


#Deaths/ #Deaths/ 

Chi-sguare #At risk Chi-square #At risk 
Age_only 0.03." (4) 17 °>197120 0.39 (+) 12/86 
Contribution _in_ addition _to_age_by: 
Systolic blood 
pressure G75 (+) 197120 1.11 (+) 12/86 
Diastolic blood 
pressure 1.94 (+) 19/120 0.05 (+) 12/86 
Serum cholesterol 0550) (+) 17/110 1.52 (+) 10/76 
Phospholipid 0.00 (+) 17784 7.94 (-) 10/50 
Blood glucose 4.28 (+) 16/90 0.06 (-) 9/56 
Metropolitan 
relative weight 02/00) (-) 197/120 0272) () 12/86 
Vital capacity/height 1.46 (-) 19/119 Uscs Set) 12/85 
Pulse rate PLES PAS) (Ee) 147101 62.59) (>) 7/67 
Cigarettes smoked 4 007 (=) 14790 72-46 (-) 7/56 
Hypertension Bs9'8' (=) 19/120 Ve 78) (2) 12/86 
Heart enlargement- 
X-ray, 10533) 4+) 18/118 1.68 (+) 12/785 
Left ventricular 
hypertrophy-ECG OR a2) 19/120 01 (4) 12/86 
Intraventricular 
block 0-09) (>) 19/7120 0.08 (+) 12/86 
Non=specitice si or 
ST abnormality 6.24 (+) 19/120 Do Bt (Pe) 12/86 
Albumin in urine OS SIS) | (x5) 18/105 0.54 (+) 11/71 
Glucose intolerance 0.06 (+) 19/120 Or 010 Gg) 12/86 


1/ (+)= positive association 
(-)= negative association 


Pre-measured Characteristics and 5-Year Mortality 
Following Angina Pectoris Uncomplicated 
Men Only; Mantel-Haenszel, Observed and Expected Deaths 


#Deaths 

Variable Observed Expected Ratio O/E 
Systolic blood pressure 

less than 130 1 5. 93 0.17 

130-153 9 6.53 1.38 

greater than 153 9 6.54 1.38 
Blood glucose 

less than 75 3 5. 26 0.57 

75-94 7 8.03 0.87 

greater than 94 6 2071 2.21 
Cigarettes/day 

none 11 7.16 1.56 

less than 20 1 1.83 O255 

20 2 2.56 0.78 

greater than 20 0 2.46 0.00 
Hypertension 

none 2 6.81 0.29 

borderline 7 U5 333} 0n95 

definite 10 4. 86 2.06 
Heart enlargement-X-ray 

none 9 14.02 0.64 

questionable 3 1.98 Jone 

definite 6 2.00 3.00 


Non-specific Tor 

ST abnormality 
no 13 dS Sy7/ 0.78 
yes 6 2.43 QS 


a 730 
VI-2a 
Post-measured Characteristics and 5-Year Mortality 


Following Angina Pectoris Uncomplicated 
Men Only; Chi-square Statistics, One Degree of Freedom 


__Mantel-Haenszel___ ---Walker-Duncan____ 
#Deaths/ #Deaths/ 
Chi-square #At risk Chi-square #At risk 
Age_only 0.19 (#)1/7 20/7126 0.51 (+) 13791 


Contribution in addition to_age by: 


Systolic blood 


pressure 7225 (+) 20/126 0.20 (+) 13/91 
Diastolic blood 

pressure 4.05 (+) 20/126 0.03 (+) 137/91 
Serum cholesterol 0.05 (+) 20/123 1.30 (+) 13790 
Phospholipid 0.23 (+) 18/93 0.71 (-) 11/62 
Blood glucose 1203. (+) 19/96 1.36 (+) 12/65 
Metropolitan 

relative weight 0.57 (-) 20/126 1.00 (-) 13/91 
Vital capacity/height 0.01 (-) 197124 2.96 (-) 12790 
Pulse rate 0.11 (+) 13/102 0.57 (+) 6/67 
Cigarettes smoked 0.09 (-) 13/91 0.85 (+) 6/56 
Hypertension 6.20 (+) 20/126 0.73 (+) 13/91 
Heart enlargement- 

X-ray 11.06 (+) 20/125 1.48 (+) 13790 
Left ventricular 

hypertrophy-ECG 6.06 (+) 20/126 0.51 (+) 13/91 
Intraventricular 

block 0.04 (+) 20/126 0.62 (+) 13/91 
Non-specific T or 

ST abnormality 0.19 (+) 20/126 0.72 {-) 13/91 
Albumin in urine 0.22 (+) 17/107 1.02 (+) 10/73 
Glucose intolerance 6.98 (+) 20/126 2-18 (+) 13/91 
1/ (+)= positive association 


(-)= negative association 


Post-measured Characteristics and 5-Year Mortality 
Following Angina Pectoris Uncomplicated 
| Men Only; Mantel-Haenszel, Observed and Expected Deaths 


#Deaths 
Variable Observed Expected Ratio O/E 
Systolic blood pressure 
less than 130 2 Bo) W'S) 0.39 
130-153 6 S53 0.70 
greater than 153 12 6.32 1.90 
Diastolic blood pressure 
less than 85 5 9.39 0.53 
85-94 7 5.58 VoZs 
greater than 94 8 5-02 1.59 
Hypertension 
normal 3 6.41 0.47 
borderline 7 8.52 0.82 
definite 10 5.06 1.98 
Heart enlargement- X-ray 
none 10 14.36 0.70 
questionable 1 2.87 0.35 
definite 9 25 UT Sezo 
Left ventricular 
hypertrophy-ECG 
none 15 17.75 0.85 
questionable 1 1.08 0.93 
definite 4 Uo ut 3.42 


Glucose intolerance 
no 14 7s 22 0.79 
yes 6 2. 28 2.63 


Age_only 
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VI-3a 


Change in Measured Characteristics and 5-Year Mortality 


Following Angina Pectoris Uncomplicated 


Men Only; Chi-square Statistics, One Degree of Freedom 


Mantel-Haen 


#Deaths/ 
Chi-square #At risk 


0.19 (+#)1/ 


Contribution in addition to age by: 


Systolic blood 


(-) 
* 


pressure 0.02 (-) 

Diastolic blood 

pressure 0.05 (+) 

Serum cholesterol 03730 7(-) 

Phospholipid x < 

Blood glucose * * 

Metropolitan 

relative weight 0.64 (-) 

Vital capacity/height 0.03 (t+) 

Pulse rate 0.05 (-) 

Cigarettes smoked * * 

Hypertension 0.27 {=) 

Heart enlargement- 

X-ray 0.17 (+) 

Left ventricular 

hy pertrophy-ECG 3.03 (+) 

Intraventricular 

block 1.74 (+) 

Non-specific T or 

ST abnormality 2a nT 4) 
. Albumin in urine * m 

Glucose intolerance 13.22 (+) 

A/ (+)= positive association 


negative association 
analysis not done, too few 


szel 


197120 


19/120 


19/7120 
177107 
15/62 


15/62 


19/120 
18/117 
10785 
10/63 


19/120 


18/118 


19/120 


197120 


19/120 
16/91 
19/120 


cases 


___Walker=-Duncan____ 

#Deaths/ 

Chi-square #At risk 
0.41 (+) 12/86 
0.78 (+) 12/86 
0.01 (+) 127/86 
0.01 (+) 10/75 
6.61 (+) 8/32 
0.05 (-) 8/32 
0.00 (-) 12/86 
0.45 (-) 11/85 
* * 3/51 
* * 3/29 
0.15 {-) 12/86 
0.02 (+) 12/85 
* a 12/86 
1.63 (t+) 12/86 
0.30 (-) 12/86 
a & 12/83 
* * 12/86 


VI-3b 


Change in Measured Characteristics and 5-Year Mortality 
Following Angina Pectoris Uncomplicated 
Men Only; Mantel-Haenszel, Observed and Expected Deaths 


#Deaths 
Variable Observed Expected Ratio O/E 
Glucose intolerance 
negative after AP 13 17.04 0.76 
positive before 
and after AP 2 1.31 is03 


newly positive 
after AP 4 0.64 6.25 


Pre-measured Characteristics and Mortality between 


aS) 


VI-4a 


5 and 10 Years Following Angina Pectoris Uncomplicated 
Men Only; Chi-square Statistics, One Degree of Freedom 


Mantel-Haenszel 


Chi-square 


Age_only 1.03 


Systolic blood 
pressure 0.44 


Diastolic blood 


pressure 0.16 
Serum cholesterol 5. 12 
Phospholipid 3.44 
Blood glucose 0.00 
Metropolitan 

relative weight 0.04 


Vital capacity/height 0.18 


Pulse rate 0.05 
Cigarettes smoked 1.62 
Hypertension 0.74 
Heart enlargement- 

X-ray 0.54 
Left ventricular 
hypertrophy-ECG 0.02 
Intraventricular 

block 6 62) 
Non-specific T or 

ST abnormality 16.62 
Albumin in urine 0. 86 
Glucose intolerance 0.19 


i/ (+)= positive association 
(-)= negative association 
(0) = no association 
* 


(4) 


(-) 


(-) 


(+) 


(+) 
(+) 
(+) 


#Deaths/ 
#At risk 


18/74 


18/74 


18/74 
16/66 
9/40 


12/47 


18/74 
18/73 
14/60 
12/49 


18/74 


17/73 


18/74 


18/74 


18/74 
15/60 
18/74 


analysis not done, too few cases 


Walker-Duncan 


Chi-square 


0.93 


(+) 


(+) 


(+) 


#Deaths/ 
#At risk 


12/43 


12/743 


12/43 
10/36 
7/29 


10/36 


12/43 
12/42 
8/29 
8/29 


12/4 3 


11/42 


1274 3 


12/43 


12/43 
9/30 


12/43 


2 29 = 


VI-4b 


Pre-measured Characteristics and Mortality between 
5 and 10 Years Following Angina Pectoris Uncomplicated 
Men Only; Mantel-Haenszel, Observed and Expected Deaths 


#Deaths 
Variable Observed Expected Ratio O/E 
Serum cholesterol 
less than 226 2 6.99 0.29 
226-267 10 6.22 1.61 
greater than 267 4 2.79 1.43 
Intraventricular block 
no 15 17.00 0.88 
yes 3 1.00 3.00 


Non-specific T or 

ST abnormality 
no 11 16.174 0.68 
yes 7 1.86 3/6 


= 130) - 
VI-5a 
Pre-measured Characteristics and 30-Day Mortality 
Following Myocardial Infarction Recognized 


Men Only; Chi-square Statistics, One Degree of Freedom 


Mantel-Haenszel 


#Deaths/ #Deaths/ 

Chi-square #At risk Chi-square #At risk 
Age_only 15.10 (+)1/f 27/7174 12.82 (+) 27/174 
Contribution _in_addition,to_age_by: 
Systolic blood 
pressure 3.01 (-) 27/174 0.17 (-) 27/174 
Diastolic blood 
pressure 0.31.76) 27/174 0.01 (-) 27/174 
Serum cholesterol 0.00 (+) 27/166 0.53 (+) 27/166 
Phospholipid 1.79 (+) 19/113 3.61 (+) 19/113 
Blood glucose 0.28: (=) 14/114 0.32 (+) 14si1i4 
Metropolitan 
relative weight 0.06 {+) 27/173 0.04 (-) 27/173 
Vital capacity/height 1.06 (+) 25/169 1.38 (+) 25/169 
Pulse rate 0.01 (-) 25/142 0.28 (+) 25/142 
Cigarettes smoked 22-11 {-) 21/115 Zell, 1) 21/115 
Hypertension 2-41 (-) 27/174 1.61 (-) 27/174 
Heart enlargement- 
X-ray 1.33 (-) 27/173 1.18 (-) 27/173 
Left ventricular 
hypertrophy-ECG 1.15 (+) 27/174 1.36 (+) 27/174 
Intraventricular 
block S23 .(-) 27/174 0.27 (-) 27/174 
Non-specific T or 
ST abnormality 5 US (>) 27/174 0.06 (-) 27/174 
Albumin in urine 2.34 (+) 25/154 1.51 (+) 25/154 
Glucose intolerance 0.26 (+) 27/174 0.20 (+) 27/174 


i/ (+)= positive association 
(-)= negative association 


Pre-measured Characteristics and 30-Day Mortality 
Following Myocardial Infarction Recognized 
Men Only; Mantel-Haenszel, Observed and Expected Deaths 


There were no statistically significant variables in Table VI-5a 


mr S3 74.1 eo 
VI-6a 
Pre-measured Characteristics and 30-Day to 5-Year Mortality 
Following Myocardial Infarction Recognized 


Men Only; Chi-square Statistics, One Degree of Freedom 


Walker-Duncan 


Mantel-Haenszel 


#Deaths/ #Deaths/ 

Chi-square #At risk Chi-square #At risk 
Age_only 8.14 (t+) 1/f 32/147 2.81 (+) 24/121 
Contribution _in_addition_to_age_by: 
Systolic blood 
pressure 8.35 (+) 32/147 8.90 (+) 24/121 
Diastolic blood 
pressure 3.84 (+) 32/147 5.17 (+) 24/121 
Serum cholesterol 0.28 (+) 32/139 0.25 (+) 24/113 
Phospholipid 0.34 (-) 21/94 0.76 (-) 14/69 
Blood glucose 0.03 (+) 25/100 0.03 (-) 17/716 
Metropolitan 
relative weight 0.00 (+) 31/146 0.13 (+) 23/120 
Vital capacity/height O.44 (-) 31/144 1.03 (-) 24/120 
Pulse rate 4.30 (+) 27/117 7.05 (+) 19/91 
Cigarettes smoked 12:20). (+) 24/794 0.79 (+) 16/68 
Hypertension 6.25 (+) 32/147 7.38 (+) 24/121 
Heart enlargement- 
X-ray 1.45 (+) 32/146 1.40 (+) 24/121 
Left ventricular 
hypertrophy-ECG 3.34 (+) 32/147 2.20 (+) 24/121 
Intraventricular 
block 0.36 (+) 32/147 0.07 (+) 24/121 
Non-specific T or 
ST abnormality 0.52 (+) 32/147 1.98 (+) 24/121 
Albumin in urine 0.11 (+) 27/129 0.11 (+) 20/104 
Glucose intolerance 0.00 (+) 32/147 0.25 (+) 24/121 


l/Y (+)= positive association 
(-) = negative association 


Pre-measured Characteristics and 30-Day to 5-Year Mortality 
Following Myocardial Infarction Recognized 
Men Only; Mantel-Haenszel, Observed and Expected Deaths 


#Deaths 
Variable Observed Expected Ratio O/E 
Systolic blood pressure 
less than 130 4 8.67 0.46 
130-153 9 12.11 0.74 
greater than 153 19 ditlonaiz 1.69 
Diastolic blood pressure 
less than 85 11 14.40 0.76 
85-94 9 10.78 0.83 
greater than 94 12 6.82 1.76 
Pulse rate 
less than 70 6 7.01 0.86 
70-79 5 10.91 0.46 
greater than 79 16 9.08 1.76 
Hypertension 
none 5 8.62 0) 6 Shs) 
borderline 11 13.89 Osi79 
definite 16 9.49 1.69 
Left ventricular 
hypertrophy-ECG 
none 27 29. 39 0.92 
questionable 1 0.98 1.02 
definite 4 1.63 2-45 


(i) S&S oW ey seeye PH\'/15) 


=) Sis 
Vi-7a 
Post-measured Characteristics and 5-Year Mortality 
Following Myocardial infarction Recognized 


Men Only; Chi-square Statistics, One Degree of Freedom 


Walker-Duncan 


Mantel-Haenszel 


#Deaths/ #Deaths/ 

Chi-square #At risk Chi-square #At risk 
Age_only 257 (*)et7 327139 1.81 (+) 23/108 
Contribution_in_ addition _to_age_by: 
Systolic blood 
pressure 0.43 (+) 32/139 1.63 (+) 23/108 
Diastolic blood 
pressure O25 1(-#) 32/139 0.00 (+) 23/108 
Serum cholesterol 0.02 (+) 30/128 0.617 (=) 21/100 
Phospholipid 0.04 (-) 19/97 0.00 (+) 10/68 
Blood glucose 1.43 (+) PIA WAS)? 0.01 (-) 13/63 
Metropolitan 
relative weight OS 000 1G) 32/138 0.47 (-) 23/107 
Vital capacity/height 6.00 (+) 32/135 1.35, (>) 23/105 
Pulse rate 3209) (+) 28/116 72-14 (+) 19/85 
Cigarettes smoked Ora2) =) 21/99 1.98 (-) 12/68 
Hypertension Onl Ge) 32/139 0.07 (+) 23/108 
Heart enlargement- 
X-ray 7.82 (*) 32/139 3.47 (+) 23/108 
Left ventricular 
hypertrophy-ECG 11.93 (+) 32/139 8.06 (+) 23/108 
Intraventricular 
block B18) 4G) 32/139 2ES32 (2) 23/108 
Non-speciiac 1 Jor 
Si Vyabnormadiasey, Phesst5) 1) 0 (52) 32/139 0.54 (+) 23/108 
Albumin in urine 0.20 (+) 30/117 0.16 (+) 21/86 
Glucose intolerance 1.98 (+) 32/139 1.24 (+) 23/108 


1/ (+)= positive association 
(-)= negative association 


VI-7b 


Post-measured Characteristics and 5-Year Mortality 
Following Myocardial Infarction Recognized 
Men Only; Mantel-Haenszel, Observed and Expected Deaths 


#Deaths 
Variable Observed Expected Ratio O/E 
Heart enlargement-X-ray 
none 12 18.54 WJ5 OS 
questionable 6 S55) 1.09 
definite 14 7.95 1.76 
Left ventricular 
hypertrophy-ECG 
none 25 2900) 0.85 
questionable 1 0.75 1.33 


definite 6 1. 68 3.57 


= 13 65— 


vVI-8a 


Change in Measured Characteristics and 5-Year Mortality 
Following Myocardial Infarction Recognized 
Men Only; Chi-square Statistics, One Degree of Freedom 


#Deaths/ 


Chi-square #At risk 


1554 €4)17 347135 


Systolic blood 
pressure 


Diastolic biood 
pressure 


Serum cholesterol 
Phospholipid 
Blood glucose 


Metropolitan 
relative weight 


Vital capacity/height 
Pulse rate 

Cigarettes smoked 
Hypertension 


Heart enlargement- 
X-ray 


Left ventricular 
hypertrophy-ECG 


Intraventricular 
block 


Non-specific T or 
ST abnormality 


Albumin in urine 


Glucose intolerance 


8.83 (-) 


2.04 (+) 


0.06 (+) 


Onur Zi (Ge) 


if (+)= positive association 
(-)= negative association 


* = analysis not done, 


31/135 


31/135 
29/117 
13/65 
13/55 


31/135 
31/129 
25/96 
15/60 


31/135 


31/134 


31/135 


31/135 


31/135 


* 


31/135 


too few cases 


Chi-square 


0.67 


(+) 


(-) 


#Deaths/ 
#At risk 


22/104 


22/104 


22/104 

20/89 
5/37 
5/28 


22/104 
22/100 
16/65 
6/29 
22/104 


22/104 


22/104 


22/104 


22/104 


* 


22/104 
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VI-8b 


Change in Measured Characteristics and 5-Year Mortality 
Following Myocardial Infarction Recognized 
Men Only; Mantel-Haenszel, Observed and Expected Deaths 


#Deaths 
Variable Observed Expected Ratio O/E 
Systolic_blood pressure 
decrease of 20 or more 16 8.80 1.82 
decrease of 5 to 19 7 7.50 0.93 
decrease of 4 to increase 8 14.70 0.54 
Diastolic blood pressure 
decrease of 10 or more 18 10.18 Vowhv 
decrease of 0 to 10 7 12.65 Os55 
any increase 6 6 Ut 0.73 
Serum cholesterol 
decrease of 5 or more 18 13.13 x Aes ef 
decrease of 4 to increase of 4 4 2-68 1.49 
increase of 5 or more 7 13.20 0.53 
Metropolitan relative weight 
decrease of 10 or more 10 6.89 Vet5 
decrease of 5 to 9 9 6.65 1.35 
decrease of 4 to increase 12 17.46 0.69 
Hypertension 
decrease 17 10.99 eS 
no change 12 16.38 ists! 
increase 2 3.64 Q255 
Intraventricular block 
decrease 0 0.23 0.00 
no change 28 29.84 0.94 


increase 3 0.93 Sees 


Pre-measured Characteristics and Mortality between 
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VI-9a 


5 and 10 Years Following Myocardial Infarction Recognized 
Men Only; Chi-square Statistics, One Degree of Freedom 


Age_only 


Systolic blood 
pressure 


Diastolic blood 
pressure 


Serum cholesterol 
Phospholipid 
Blood glucose 


Metropolitan 
relative weight 


Vital capacity/height 
Pulse rate 

Cigarettes smoked 
Hypertension 


Heart enlargement- 
X-ray 


Left ventricular 
hypertrophy-ECG 


Intraventricular 
block 


Non-specific T or 
ST abnormality 


Albumin in urine 


Glucose intolerance 


1/ (+)= positive association 
(-)= negative association 
He 


Mantel-Haenszel 


#Deaths/ 


Chi-square #At risk 


0.21 (+#)1/7 20/97 


0.31 
0.83 
0.02 


(+) 


(+) 


(+) 


(+) 


(+) 
(+) 
{-) 


20/97 


20/97 
20/89 
12/55 


14/59 


20/97 
19/96 
12/72 

7/72 


20/97 


20/97 


20/97 


20/97 


20/97 
17/84 
20/97 


= analysis not done, too few cases 


Walker-Duncan 


Chi-square 


0.63 


(+) 


(+) 


#Deaths/ 
#At cisk 


14/56 


14/56 


14/56 
14748 
11735 
11741 


14/56 
13/55 
6/31 
6/29 
14/56 


14/56 


14/56 


14756 


14756 
11/44 
14/56 
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VI-9b 


Pre-measured Characteristics and Mortality between 
5 and 10 Years Following Myocardial Infarction Recognized 
Men Only; Mantel-Haenszel, Observed and Expected Deaths 


#Deaths 
Variable Observed Expected Ratio O/E 
Diastolic blood pressure 
less than 85 4 8.58 0.46 
85-94 9 6. 86 Wersit 
greater than 94 7 4.56 1.54 
Vital Capacity/height 
less than 45 7 3.87 Vos 
45-54 7 7.11 0.98 
greater than 54 5 8.02 0.62 


Intraventricular block 
No 18 19.49 O92 
Yes 2 0.51 3.92 
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VI-10 


Pre-measured Characteristics and 5-Year Mortality Following 
Angina Pectoris, Myocardial Infarction Recognized, 


and in Those Free of Coronary Heart Disease 


Men Only; Standardized Regression Coefficients and 
Standard Errors in Logistic Model 


Age_only: 


Systolic blood 
pressure 


Diastolic blood 
pressure 


Serum cholesterol 
Phospholipid 
Blood glucose 


Metropolitan 
relative weight 


Vital capacity/height 
Pulse rate 

Cigarettes smoked 
Hypertension 


Heart enlargement 
X-ray 


Left ventricular 
hypertrophy-ECG 


Intra-ventricular 
block 


Non=speciiice Tor 
ST abnormality 


Albumin in urine 


Glucose intolerance 
3S 


analysis not done, 


Wit 


0.199 


0.306 


0.080 
0.401 
-1.145 


-0.100 


-0.274 
=0'53:8'5 
-1.075 
= 1.805 


0.419 


0.350 


0.268 


0.088 


-0.157 
0.203 


(0) S000) ¢/ 


h_APU 


0.322 


0.284 


0.310 
0. 320 
0.475 


0.397 


02325 
0.336 
0.473 
1.018 


0.318 


0.258 


0.251 


0.299 


0.359 
0.260 


0.313 


With MI 
COeEES SSPE 
0.394 0.241 
0.696 0.245 
02533-7025 243 
05.120: (052480 

-0.268 0.308 
-0.055 0.285 
0.084 0.235 
-0.263 0.261 
0.703 0.282 
0.264 0.300 
0.655 0.254 
O225:38) 0 2015 
0.289 0.191 
05.053 5 O23 
0.308 0.213 
OAS) 10) G71) 7/ 
ORO O25 


measurement not taken 


at Exam 3 


Free_of CHD 
Coeff. S.E. 
0.824 0.122 
0.548 0.087 
0.362 0.098 
0.007 0.122 
0.292 20625 
0.115 0.082 
0.120 ~ 02115 
-0.364 0.122 

* * 

* * 
0.458 Osmion 
0.371 0.073 
0.360 0.054 
0.069 0.098 
0.030 0.102 
0.149 0.068 
0.202 0.073 
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VI-11 


Post-measured Characteristics and 5-Year Mortality Following 
Angina Pectoris, Myocardial Infarction Recognized, 
and in Those Free of Coronary Heart Disease 
Men Only; Standardized Regression Coefficients and 
Standard Errors in Logistic Model 


SS SS SS SS SS SSS SS SOS SDT SHO 


Systolic blood 
pressure 


Diastolic blood 
pressure 


Serum cholesterol 
Phospholipid 
Blood glucose 


Metropolitan 
relative weight 


Vital capacity/height 
Pulse rate 

Cigarettes smoked 
Hypertension 


Heart enlargement 
X-ray 


Left ventricular 
hypertrophy-ECG 


Intra-ventricular 
block 


Non-specific T or 
ST abnormality 


Albumin in urine 


Glucose intolerance 
x = 


analysis not done, 


With APU With MI 
Coeff. S.E. CoeEE.  S.E. 
0.219 0.312 0.326 0.247 
0.133 0.294 Oa297) Olen 2341 
0.052 0.299 0.004 0.240 
0.350 0.309 -0.196 0.254 

-0.289 0.344 0.002 0.386 
0.325 0.271 -0.018 0.309 
-0.313 0.315 -0.163 0.241 
-0.564 0.333 -0.055 0.264 
0.302 0.413 0.704 0.276 
0.416 0.455 -0.537 0.420 
0.262 0.307 OZ06S Ole 39 
0.326 0.258 OB835) 20.238 
0.194 0.259 OR600> (02225 
Oez2z2or O.2oo Ges07 0. 7196 
=Qy20s 10s 350 Qe105 0. 220 
O-e2eo aOaecor 0.094 0.238 
G.ooGu. Os235 06236, .0)...205 


measurement not taken 


Free of CHD 


0.784 


0.560 


0.552 
0.025 
0.047 


0.213 


0.021 
(5 SS) 
0. 326 
0.284 


0.462 
0.357 


Qos 73 


0.176 


at Exam 4 


0.119 


0.089 


0.096 
0.114 
0.115 


0.067 


0.114 
0.121 
0.105 
0.116 
0.103 


0.069 


0.055 


Change in Measured Characteristics and 5-Year Mortality 
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VI-12 


Following Angina Pectoris, Myocardial Infarction Recognized, 
and in Those Free of Coronary Heart Disease 

Men Only; Standardized Regression Coefficients and 

Standard Errors in Logistic Model 


Age_only: 


Systolic blood 
pressure 


Diastolic blood 
pressure 


Serum cholesterol 
Phospholipid 
Blood glucose 


Metropolitan 
relative weight 


Vital capacity/height 
Pulse rate 

Cigarettes smoked 
Hypertension 


Heart enlargement 
X-ray 


Left ventricular 
hypertrophy-ECG 


Intra-ventricular 
block 


Non-specific T or 
ST abnormality 


Albumin in urine 


Glucose intolerance 
*x = 


With APU 
CoefE. 9S.E. 
0.205 0.323 


a 


at required examination 


analysis not done, too few 


0.312 


0.320 
0. 343 
0.487 


0.440 


0.321 


0.337 


cases 


With Mr 


Coeff. 


0.201 


-0.461 


-0.673 
-0. 366 
0.381 
0.911 


-0.395 
-0.076 
0.231 
0.027 
-0.596 


0.332 


0.010 


0.391 


0.203 


* 


0.304 


or measurement not taken 


S.E. 


0.248 


0.235 


0.267 
0.265 
0.471 


0.727 


0.241 
0.245 
0.293 
0.509 


0.243 


0.236 


0.237 


0.240 


0.248 


* 


0.262 


-0.019 


-0. 054 


0.117 


0.112 


ose — 


Wt 3 


Pre-measured Characteristics and Mortality between 5 and 10 years 
Following Angina Pectoris, Myocardial Infarction Recognized, 
and in Those Free of Coronary Heart Disease 


Men Only; 


Standard Errors in Logistic Model 


Syowoldc blood 
pressure 


Diastolic blood 
pressure 


Serum cholesterol 
Phospholipid 
Blood glucose 


Metropolitan 
rcelative weight 


Vital capacity/height 
Pulse rate 

Cigarettes smoked 
Hypertension 


Heart enlargement 
Re ssiaay, 


Left ventricular 
hypertrophy-FcG 


Intra-ventricular 
block 


NoOt=sSpeciiLe Lor 
ST abnormality 


Albumin in urine 


Glucose intolerance 
* = 


With APU 
CoecEt. S= f. 
0.346 0.370 


=0.282 


—O0e95 
ORieg2 
00129 


(0 5105 


-0.024 
=02 205 
ORS 
1.099 


=O 114 


=0. 181 


= 50 32 


OR 921 


0.241 


at required examination 


0. 385 


0. 360 
0.415 
5 5x0) 3) 


0.612 


0.364 
02366 
0. 430 
0.534 


0.360 


OS s392 


0.354 


0.363 


0.329 


With MI 
Cock. S25. 
Onsi2 Oe s 54 

=02,200) 7) *02,3:25 
0.058 0.314 
ANS OS) WR S33} 
-0.181 0.390 
OF88) 80S 3381 
=Olov2) ) OSS a7 
-0.404 0.337 
OS2038) 106 541 
O2127 Ono879 
-0.204 0.318 
O208'S) 05305 
Osta (052910 

*x x 
Oo9S3) 0.324 
0.259 0.311 

=O. 269 Oc3v8 


Standardized Regression Coefficients and 


Free of CHD 


0.650 


Qos 17 


0.138 


0.225 


=05 025 


5419 
0.170 


0.122 


0.104 


0.091 


0.081 


0.056 


0.105 


0.084 
0.061 


0.074 


analysis not done, too few cases or measurements not taken 
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